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Abstract of JP8027284 

PURPOSE:To obtain a thin film capable of 
providing an optically anisotropic sheet 
excellent in thermal durability and in 
monodomain property, and a phase difference 
film enabling the remarkable improvement in 
the angle of visibility used for liquid crystal 
elements by adding light or heat energy to a 
thin film containing a specific disk-like 
compound formed on a support. 
CONSTlTUTION:A light or heat energy is 
added to (C) a thin film containing (B) at least 
one kind of disk-like compound having a 
substituent capable of polymerizing by the 
addition of light or heat energy and formed on 
(A) a support to obtain the objective thin film. A 
thin film having an optically anisotropic 
molecular configuration or a thin film forming a 
discotic nematic liquid crystal phase is 
preferably used as the component C, and a 
compound of the formula [D is an n-valent 
functional group at the center of Jfie molecule 
and radially having substituents of R and 
substituents of (P-L) in a total number of (n); 
kXP groups are isocyanate groups, etc.; (n-k)R 
groups are functional group not contributing to 
the polymerization composition; L is a bonding 
group connecting L to P and D, etc.], is 
preferably used as the component B. 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
1001] 

ndustrial Application] This invention relates to the manufacture approach of a thin film usefiil to a liquid crystal 
splay, especially TN (torsion pneumatic) mold liquid crystal display. 

>002] t . 

description of the Prior Art] Conventionally, creation of the single crystal used for X-ray crystal structure analysis 
rst of all is mentioned as the approach of carrying out orientation of the organic compound molecule regularly, 
[oreover, the approach of dipping up the Langmuir Blodgett film which developed the compound which generally 
is a hydrophilic part and a non-dense water space to the both ends of a molecule like a surfactant as a 
lonomolecular layer on the water surface, and supporting on a suitable base material, Although it is structurally alike, 
ioreover, use of the bimolecular membrane as imitation of a biomembrane, How to be used furthermore as a principle 
fa liquid crystal display component, make the orientation intermembrane space of two upper and lower sides impress 
field and electric field to an one direction and a fixed include angle spontaneously on both sides of a suitable 
^ lindrical molecule, and carry out orientation compulsorily, Moreover, various approaches, such as an approach of 
Tanging an alkane thiol in the front face of the vapor-deposited golden thin film, and the approach of putting in order 
sing the property in which the coloring matter used for the spectral sensitization for photographs meets, are 
lentioned. 

)003] Moreover, the method of attaining the so-called glass which does not give orientation order conversely, or an 
JMORUFOSU condition is also examined. The property of a single molecule in which it came as an object of mainly 
lamination of the conventional chemistry is because it has many interest in a different thing which an interesting 
roperty discovers according to the aggregate structure of a molecule physically, chemically, electrically, and 
ptically. 

)004] However, most of the structure of the organic compound molecule set as the object of the approach descnbed 
reviously was a cylindrical molecule. This invention can say that the target disc-like molecule is the reverse structure 
estalt of this cylindrical molecule in three dimensions. The structure to which the disc-like molecule used a certain 
torn or molecule as the core, and several side chains were extended to the radial, Or although it can classify into 
late-like structures which consist of large cyclic structure like crown ether and cholesterol which consists of an 
liphatic series carbon frame, or an aromatic series carbon frame, such as a pyrene, a naphthacene, and coronene In 
rder that various intermolecular force, such as a pi-pi interaction, a hydrophobic interaction of an alkyl chain, and 
everal hydrogen bond, may act two-dimensional because of the planar structure, the property by the state of 
ggregation is further various, and shows an interesting property. 

0005] As one of the typical property of the, the liquid crystal-property originating in the above-mentioned 
itermolecular force of a disc-like molecule is mentioned. Although these name generically and are called a 
iscotheque liquid crystal compound For example, a benzene derivative, a triphenylene derivative, a torr KISEN 
erivative, Macro cycles, such as a phthalocyanine derivative, a cyclohexane derivative, an aza-crown system, and a 
henylacetylene system, are mentioned. Although the thing of the structure where generally made these into the 
lother nucleus of the core of a molecule, and radicals with comparatively easy composition, such as an alkyl group of 
straight chain, and an alkoxy group, a permutation benzoyloxy radical, were permuted by the radial as the side chain 
3 reported as what forms a liquid crystal condition There is very little knowledge about the thermal stability of the 
hernial behavior and liquid crystal phase. 

0006] However, the property of the interesting state of aggregation also serves as the technical problem that the 
tability of a state of aggregation is big, in respect of the endurance, when device-izing and using the function. The 
>ptical anisotropy sheet described below is a typical example adapting the technique of this invention, and is the 
sample which harnessed the structural description of the above-mentioned disc-like molecule, i.e., the characteristic 
>ptical function originating in the spatial electronic state resulting from both a single molecule and a state of 
aggregation, as an optical modulation element, and is an example which shows the importance of immobilization by 
he state of aggregation. 

0007] CRT which is the mainstream of the display of OA equipment, such as a Japanese word processor and a 
iesktop PC, has been changed into the liquid crystal display component with the big advantage of a thin light weight 



nd a- low power. Many of liquid crystal display components (Following LCD is called) which are carrying out current 
pread use the torsion pneumatic liquid crystal. It can divide roughly into two methods in birefringence mode and 
Dtatory-polarization mode as the meth^fcf presentation using such liquid crystal. 

D008] Since 90 degrees or more of an^Rf torsion of liquid crystal molecular arra^Rient are a distorted thing and 
CD using birefringence mode has a steep electro-optics property, even if there is no active element (a thin film 
ansistor and diode), a mass display is obtained by time-sharing behavior with the electrode structure of the shape of a 
imple matrix. However, by the time a gradation display has the fault of being difficult and a speed of response 
xceeds the display engine performance of the liquid crystal display components (TFT-LCD, MIM-LCD, etc.) using 
n active element late (hundreds mses), it will not result. 

)009] 90 degrees (TN liquid crystal display device) of means of displaying in distorted rotatory-polarization mode are 
sed for TFT-LCD or MIM-LCD for the array condition of a liquid crystal molecule. This means of displaying is most 
jading method as compared with LCD of other methods from monochrome display being obtained easily quickly 
iozens mses), and a speed of response showing high display contrast. However, since the torsion pneumatic liquid 
rystal is used, by the time there is a trouble on the viewing-angle property that a foreground color and display 
Dntrast change and it exceeds the display engine performance of CRT on the principle of means of displaying 
:cording to the direction to see, it will not result. 

)010] The approach of expanding an angle of visibility is proposed by arranging a phase contrast film between the 
olarizing plate of a pair, and a TN liquid crystal eel so that JP,4-229828,A, JP,4-258923,A, etc. may see. The phase 
Dntrast film proposed in the above-mentioned patent official report will compensate the phase contrast which phase 
Dntrast discovers when phase contrast is the thing of zero mostly and it is leaned [ did not do an optical operation 
id ] in the perpendicular direction from the front in any way to a liquid crystal cell, and is discovered by the liquid 
ystal cell. However, also by these approaches, the angle of visibility of LCD is still inadequate, and the further 
nelioration is desired. When it thinks as the object for mount, and an alternative of CRT especially, the present 
)ndition is being unable to respond at all in the present angle of visibility. 

)01 1] Moreover, although the angle of visibility is improved in JP,4-366808,A and JP,4-366809,A, using the liquid 
ystal cell containing the chiral pneumatic liquid crystal to which the optical axis inclined as a phase contrast film, it 
scomes a two-layer liquid crystal method, and cost is high and very heavy. Although the approach using the phase 
mtrast film with which the optical axis inclines to a liquid crystal cell in JP,5-80323,A was furthermore proposed, 
nee an optically uniaxial polycarbonate was sliced aslant and used, there was a trouble of being difficult to get, by 
>w cost about the phase contrast film of a large area. 

)012] Furthermore, the approach using the phase contrast film with which the photoisomerization matter is used for a 
ipanese-Patent-Application-No. No. 5823 [ five to ] specification, and the optical axis inclines is indicated, 
ccording to this approach, it has a large angle-of- visibility property, and it is lightweight and the liquid crystal 
splay component of low cost can be realized. However, there was a trouble that the stability over the heat and light 
f this phase contrast film was not enough as a fault of this approach. 

1013] Although the proposal which carries out optical compensation of LCD with the birefringent plate of the gestalt 
hich pinched the cylindrical compound which shows liquid crystallinity to the substrate with which orientation 
ocessing of the pair was carried out in JP,5-215921,A at the time of hardening is shown, with this proposal, it is not 
fferent from the so-called double eel type proposed from the former of compensating plate at all, becomes a serious 
>st rise, and is not fit for mass production method as a matter of fact. As long as a cylindrical compound is 
irthermore used, in the birefringent plate, the angle-of-visibility improvement of the omnidirection of the TN mold 
CD is impossible by the reason for optical explained later. 

►014] Moreover, although the proposal used as the optical compensating plate for LCD by applying a polymer liquid 
ystal to the film-like substrate with which the orientation film was installed is indicated, since it is impossible to 
irry out orientation of the molecule aslant by this approach, the angle-of-visibility improvement of the omnidirection 
: the TN mold LCD is impossible in JP,3-9326,A and JP,3-291601,A, too. 

»015] Then, this invention person is, when orientation of the discotheque liquid crystal compound is carried out with 
e orientation film by the Japanese-Patent-Application-No. No. 236539 [ five to ] specification, The optical axis of 
e thin film inclined aslant, and it was shown that it is useful as an optical compensation sheet. However, a liquid 
ystal display component is used as the instrument display board and the liquid crystal television for car navigation of 
dashboard of an automobile, and recently requires still higher thermal endurance. 
►016] 

> roblem(s) to be Solved by the Invention] The purpose of this invention is to offer the manufacture approach of a thin 
Im excellent in thermal endurance useful to a liquid crystal display, especially TN (torsion pneumatic) mold liquid 
ystal display. 
•017] 

/leans for Solving the Problem] This invention uses as the thin film which heats the this applied thin film and has the 
olecular orientation of optical anisotropy after applying the coating liquid containing at least one sort of disc-like 
>mpounds which have the substituent which can carry out a polymerization by adding light or heat energy on this 
ientation film of the base material which has the orientation film on a front face and drying, and is in the 
anufacture approach of the thin film which consists of carrying out a polymerization and forming the thin film of 



)tical anisotropy by subsequently adding light or heat energy. The desirable mode of the above-mentioned 
anufacture approach is as follows. 

► The molecular orientation of optic al^^otropy is a discotheque pneumatic liquicj^Ktal layer. 

i A disc-like compound is a compoun^wnich is expressed with the following gener^^ormula (1) and has the 

actant functional group P at the end of the radial side chain. 

eneral formula (1) 

>018] 

•ormula 5] 

n-k-D-(L-P) k [0019] Among a formula, there is D at the core of a molecule and it expresses the radical of n organic 
inctions which allot a total of n substituents R and substituent - (L-P) to a radial. Respectively k P independently An 
ocyanate radical, a thio cyanate radical, the amino group, An alkylamino radical, an arylamino radical, a sulfhydryl 
oup, a formyl group, An acyl group, a hydroxyl group, a carboxyl group, a sulfonic group, a phosphoryl group, a 
ilo carbonyl group, A halo sulfonyl group, a halo phosphoryl group, an acryloyl radical, a methacryloyl radical, A 
otonyl radical, a vinyloxy radical, an epoxy group, an acetylenic group, a propargyl group, or an arenyl radical is 
cpressed. (n-k) R of an individual expresses the functional group which does not contribute to formation of a 
Dlymerization constituent independently respectively, L expresses respectively the radical or chemical bond which 
)nnects P and D independently, and n expresses the integer of 3-8, and k expresses the integer ofl-n. 
) A disc-like compound is expressed with a general formula (2), a following general formula (3), or a following 
meral formula (4). 
eneral formula (2) 
>020] 

r ormula 6] 

RO OR 

R 14 
I 

Pl=-(-0-)«-C=C-R 18 



RO X 0R 

)021] although six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they 
re mutually the same - the inside of it ~ a piece at least has a substituent PL Rl 1 and R12 express a hydrogen atom 
r a methyl group independently respectively, six R13 expresses an alkoxy group independently respectively, a piece 
t least expresses the alkoxy group containing the above-mentioned substituent PI of them, and R14, R15, and R16 of 
substituent PI express a hydrogen atom or an alkyl group independently respectively, and n expresses 0 or 1. 
reneral formula (3) 
)022] 

Formula 7] 

RO OR 

R 24 
I 

P2=~0-C-C=C-R 2 * 
0 R 25 
RO' ^0R 

0023] although six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they 
re mutually the same - the inside of it - a piece at least has a substituent P2. R21 and R22 express a hydrogen atom 
>r a methyl group independently respectively, six R23 expresses an alkoxy group independently respectively, and a 
riece at least expresses the alkoxy group containing the above-mentioned substituent P2 of them, and R24, R25, and 
126 of a substituent P2 express a hydrogen atom or an alkyl group independently respectively, 
jeneral formula (4) 
0024] 
Formula 8] 





. RO OR 




1025] although six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they 
*e mutually the same — the inside of it — a piece at least has a substituent P3. R3 1 and R32 express a hydrogen atom 
: a methyl group independently respectively, six R33 expresses an alkoxy group independently respectively, and a 
ece at least expresses the alkoxy group containing the above-mentioned substituent P3 of them, and R34, R35, and 
36 of a substituent P3 express a hydrogen atom or an alkyl group independently respectively. 
►026] Below, this invention is explained in detail. Although a disc-like compound is a generic name from the 
ructural description, it can be classified into the so-called discotheque liquid crystallinity compound and non-liquid 
ystallinity compound which have a self-stacking tendency in physical properties. However, it is difficult to classify 
)th physical properties from structure. What that is a disc-like compound is typical as a discotheque liquid crystal 
>mpound for example C. Destrade f s and others research report, Mol.Cryst.Liq.Cryst.71 volume, The benzene 
irivative, triphenylene derivative which are indicated by 1 1 1 pages (1981), A torr KISEN derivative, a 
ithalocyanine derivative, and B.Kohne's and others research report, Angew.Chem.96 volume, the cyclohexane 
irivative indicated by 70 pages (1984), and J.M.Lehn's and others research report, J. Chem.Soc.Chem.Commun., 
794 pages (1985), J. Zhang's and others research report, J.Am.Chem.Soc.l 16 volume, The aza-crown system and 
lenylacetylene system macro cycle which are indicated by 2655 pages (1994) are mentioned. It is the structure where 
merally made these into the mother nucleus of the core of a molecule, and the alkyl group of a straight chain, an 
koxy group, a permutation benzoyloxy radical, etc. were permuted by the radial as the side chain. 
1027] In addition, Chemical Society of Japan editing Chemistry total theory The 22nd volume, chemistry of liquid 
ystal The discotheque liquid crystal of the organometallic complex indicated by 135 pages (1994) is mentioned, 
fiese arrange a metal atom on the core of a molecule, and are considered that discotheque liquid crystallinity behavior 
shown by being located so that the ligand may surround a metal on the same flat surface. 

)028] On the other hand, although it is a disc-like compound, as an example of a non-liquid crystallinity compound, it 
the collection II of the 69th spring annual convention lecture drafts of the Chemical Society of Japan. The 
'clophane molecule of a publication etc. is mentioned to three Al 1 1, three Al 12, three Al 13, the pi electron 
mjugated-system molecule indicated by three Al 14, 1G241, 1G242, and 1G243. 

►029] this invention person found that it was required to control the tilt-angle distribution of a discotheque liquid 
ystal molecule which carried out uniaxial orientation optically adapted for the property of a liquid crystal cell, in 
der to study the orientation condition of the liquid crystal compound, and correspondence of an optical property in a 
itail and to improve the display grace from all the angles of visibility of a liquid crystal cell the optimal about these 
sc-like compounds. 

)030] It is known that a discotheque liquid crystal phase can generally be divided roughly into the pillar-shaped phase 
olumnar phase) to which the main core of a disc-like molecule was piled up in the shape of a column by 
itermolecular force, the discotheque pneumatic phase which the disc-like molecule condensed confusedly, and a 
liral discotheque pneumatic phase. However, W.H.de Physical written by jeu properties of liquid crystalline 
lthough a pillar-shaped phase is often found out as indicated by materials (1980 by Gordon and Breach, Science 
ublishers), the discotheque pneumatic phase is not found out rarely. 

1031] Moreover, although carried out for whether being ** by B.Mourey's and others research report 
4ol.Cryst.Liq.Cryst, 84 volumes, and 193 pages (1982)], that the triphenylene system discotheque liquid crystal of 
ds invention has a negative birefringence In order to actually apply this property as an optical compensation sheet, it 
required to realize the condition that the whole molecule which constitutes that thin film from on an one side base 
taterial was statistically located in a line with the one direction in the state of the room temperature. It consists of 
dentation fields (domain) which had specific directivity microscopically like the liquid crystal with which 
iscotheque liquid crystal consists of the conventional cylindrical molecule generally, optical anisotropy is not shown 
tacroscopically, and since there is a property to form the so-called multi-domain phase of light-scattering nature, 
hen it is many, the thin film does not show the optical property that it is desirable like it can use for an optical 
)mpensation sheet. 

)032] Although a torr KISEN derivative, a triphenylene derivative, and a phenylacetylene system macro cycle are 
lentioned, especially, a triphenylene derivative is easy to compound, and when using as an optical element, it is easy 
> form the discotheque pneumatic phase of advantageous mono-domain nature as liquid crystal which has the 
roperty which forms a discotheque pneumatic liquid crystal phase or an optically uniaxial pillar-shaped phase among 
arious discotheque liquid crystal about this point. 

)033] Generally, a triphenylene derivative points out the structure which the three more benzene rings condensed in 



»e radial to the perimeter of the benzene ring, as shown in a general formula (2), a general formula (3), and a general 
>rmula (4), and in the liquid crystal compound reported, the compound which the alkoxy group, the alkanoloxy 
dical, and the benzoyloxy radical per^fed at least by 2, 3, 6, 7, 10, and 1 1- is alq^^he case. And the description 
f this triphenylene derivative is easy tMm the discotheque pneumatic phase of n^TO-domain nature compared with 
her discotheque liquid crystal. In order to be an anisotropy optically, it is necessary to lean in the direction in which 
i optical axis is statistically, formation of the multi-domain which can also be said to be the general property of 
quid crystal for that purpose is controlled, and the liquid crystal phase of mono-domain nature needs to be formed, 
herefore, as for the triphenylene derivative which is easy to form the discotheque pneumatic phase of mono-domain 
iture, the possibility as an optical different direction component is considered to be a big compound group relatively 
>r the above-mentioned reason. 

1034] As indicated on the Japanese-Patent- Application-No. No. 295501 [ five to ] specifications, this discotheque 
quid crystal exists in stability by the vitreous state, maintaining that orientation condition by applying on various 
mentation film, such as polyimide, and carrying out orientation easily by heating beyond liquid crystal-ized 
mperature, and quenching in that condition. And carrying out orientation, as the discotheque liquid crystal molecule 
iclined uniformly in the direction of rubbing of the orientation film from measurement of the refractive-index 
lisotropy in the condition was guessed. By the rod-like liquid crystal molecule, although an one direction can be 
tade to carry out orientation where induction of the tilt angle is carried out in respect of each field between 
Mentation film of two sheets like a liquid crystal cell, with discotheque liquid crystal, induction of the same tilt angle 
carried out on the orientation film of one **. As furthermore indicated to Japanese Patent Application No. No. 
3591 [ six to ], it is the big description that the tilt angle is controllable by using the discotheque liquid crystal as a 
incipal component, and mixing another organic compound. Therefore, the discotheque liquid crystal thin film which 
ade such and was formed is an optical anisotropy sheet in which an optical axis inclines and negative form 
irefringence is shown clearly, and showed clearly that it is also useful as phase contrast film for liquid crystal display 
>mponents. 

1035] As a substituent which can carry out a polymerization, it is S.R. Sandler and W. KARO (S. R.Sandler, W.Karo) 
ork, and organic by adding the light or heat energy of this invention, for example. Functional Group The substituent 
f PUREPARESHONZU (Organic Functional Group Preparations) of the 1st volume and the 2nd- volume (Academic 
ress, New York, and London 1968 annual publication) publication can be mentioned. Among those, they are a 
tultiple bond, an oxirane, and an aziridine preferably. Still more preferably R.A.M.Hikmet's and others research 
:port [Macromolecules, 25 volumes, and 4194 pages (1992)], and [Polymer, 34 volumes, No. 8, 1736 pages (1993)], 
». They are a double bond, i.e., an acrylic radical, a vinyl ether radical, and an epoxy group as indicated by J.Broer's 
id others research report [Macromolecules, 26 volumes, and 1244 pages (1993)]. 

)036] Generally L which connects Core D with the reactant functional group P which was indicated to the general 
>rmula (1) of the above [4] of this invention, and which contributes to a polymerization reaction has the functional 
roup which is easy to ease the volumetric strain produced by the polymerization, for example, an alkylene group, an 
kyleneoxy radical, an alkylene thio radical, an alkylene amino group, an oligo ethyleneoxy radical more desirable 
tan a chemical bond and an oxy-radical, etc. It turns out that the orientation condition before an exposure is spoiled 
rmarkably in the polymerization process according [ the liquid crystallinity compound actually connected with the 
iphenylene nucleus by using a cinnamoyl radical as a photopolymerization nature machine ] to an ultraviolet 
idiation exposure. 

)037] On the other hand, the substituent R which does not contribute to formation of a polymerization constituent 
lean the radical which did not involve as a result for a polymerization reaction, and it is followed. May also include 
le structure of a substituent (L-P) and The similar structure, i.e., the halogen atom which generally cannot be 
Dntributed to a polymerization reaction, The alkyl group which is not permuted [ a permutation or ], an aryl group, an 
ralkyl radical, an alkylthio group, an aryl thio radical, an arylamino radical, an alkylamino radical, an alkoxy group, 
a aryloxy group, and a benzoyloxy radical are mentioned for a nitro group, a cyano group, an alkoxy group, etc. 
)038] However, according to our examination, such high endurance is acquired in that a polymerization reaction 
dvances on mild conditions, and it is desirable that there are many radicals which can contribute to a polymerization 
taction. Moreover, it is suggested that the observed example has also remained [ the remarkable acryloyl radical ] in 
le polymerization constituent after sufficient polymerization reaction advances, and no reactant radicals are 
ecessarily participating in the polymerization with the triphenylene ring compound which has an acryloyl radical in 
II side chains. 

)039] This invention is not limited by this although the example of the compound of this invention expressed with a 

eneral formula (1) below is shown. 

)040] 

Formula 9] 



ROCOCH 2 
ROCOCHa 



ROCOCH 2 

ROCOCH2 




CH 2 C0 2 R 
^-CH 2 C0 2 R 



CHaCO^R 
CH 2 C0 2 R 



LC-NO. R 

LC-t — C 2 H 4 OCOCH=CH 2 

LC-2 — C 4 H a OCOCH=CH 2 

LC-3 -C«H 12 OCOCH»CH 2 

LC-4 — C 9 H la OCOCH»CH 2 

LC-5 -C 2 H 4 OC^CH 

LC-6 — C 4 HeOCH2C=CH 

LC-7 — C 6 H 12 OCH=CH a 

LQ_3 — CgHiaOCHsCHa 

,LC-9 -^C 2 H 4 OCH 2 CH 2 NH 2 

ILC-IO — C 4 H a S0 3 H 

ILC-11 — C € H ia OCH2CH-CH a 

O 

ILC-1 2 ~~ °9 Hl aOCH 2 CH-CH 2 

O 

)041] 



7 ormula 10] 



OR 




LC-NO. 

-C-13 
-C-14 
LC-15 



CH 3 

-C 2 H 4 OCOC=CH 2 



— C 4 H a OCOCH=CH 2 



— C 6 Hi 2 OCOCH=CH 2 



LC-16 



— C 9 H 18 OCOCH s CHCH3 



LC-17 



— C 2 H 4 OCH=CH 2 



LC-18 



-C 4 H 8 OCH=CH 2 



LC-19 



— C 6 H 12 OCONHC 2 H 4 NCS 



LC-20 



— C d H 18 OCH=CH 2 



LC-21 



LC-22 



-C 2 H 4 SC 2 H 4 SH 
-C 4 H 8 CHO 



LC-23 



-C 6 H 12 OCH 2 CH-CH 2 
O 



»LC-24 



)042] 

-ormula 1 1] 



-C 9 HibOCH 2 CH-CH 2 

o 



R0^^c. N ^ N: ca(>OR 
HQ oc-n NyCo^P 



RO- 



LC-NO. 

-C-25 
LC-26 

LC-27 



-C2H4OCOCH0CH2 
-C 4 H 8 OCOCH=CH 2 

-C 6 H 12 OCOCH=CH 2 



LC-28 



LC-29 



LC-30 



C 9 H 18 OH 
-C 2 H 4 OCH=CH2 
-C 4 H 8 C0 2 H 



LC-31 



iLC-32 



-C 6 Hi 2 OCH=CH2 
-C9H18OCH-CH2 



>LC-33 
>LC-34 
>LC-35 



-C2H4OCH2CH-CH2 
o 



-C4H80CH2CH-CH2 

O 



— CeH^OCHaCSSCH 



3LC-36 

)043] 

7 ormula 12] 



— CsH 18 OCH2CH-CH 2 
O 



OR 




OR 



)LC-NO. 



»LC-37 
>LC-38 

>LC-39 
iLC-40 



— C 4 H 8 OCOCH»CH2 
-C 6 H 12 OCOCH»CH2 

— C 9 Hi 8 OCOCH=CH 2 

— C2H4OCH&CH2 



LC-41 



LC-42 



— C 6 H 12 OCH=CH2 
— C9H 18 OCH=CH 2 



LC-43 
LC-44 
LC-45 



)044] 

7 ormula 13] 



-C2H4OCH2CH-CH2 
o 



-C4H3OCH2CH-CH2 
o 



"■"CgH-^OCf^CH-CI^ 
O 



OR 




OB 



3LC-NO. 



ILC-46 
'LC-47 

'LC-48 
LC-49 



— C 4 H B OCOCH-CH 2 
— C 6 H 12 OCOCH=CH2 

— C 9 HiaOCOCH=CH 2 

— C 2 H 4 OCHaCH 2 



LC-50 



— C 6 H«OCHaCH 2 



LC-51 



— C 9 H 18 OCH=:CH2 



LC-52 
LC-53 
LC-54 



)045] 

7 ormula 14] 



-C2H4OCH2CH-CH2 
o 



-C4H8OCH2CH-CH2 
o 



-C^HnaOCHiCH-CHz 



-C-55 



n-C 5 H 1n O— / \oc / — v ,CO^r^V-OC 5 H 1v n 
H0C e H 12 O—^^0<A ^ N 'CO ^^-OC 6 H 12 OH 



>LC-5S 



CONC 6 Hi 2 NHCO, / v ,CONHC 6 H 12 NCO 

r 

CONC s H 12 NHCO-N N— CONHC 6 H 12 NCO 

CONC 6 H 12 NHCO # s — * feONHCeH 12 NCO 



n-C 5 HnO 



OC s Hii-n 




OC 5 Hii-n 



OC 6 H 12 OH 



OC 6 Hi 2 OH 



DLC-58 



O 

It 



CH 2 =CHCOC 6 H 12 0 



CH 2 =CHC0C 6 Hi 2 O 



OC^H^OCaHs 




OC 6 Hi 2 OC 2 H 5 



OC«H 12 OC 2 H 5 



OCgH^OCaHs 



)046] 

"ormula 15] 



RO OR 




LC-NO. R 

LC-59 — C 2 H 4 OCOCH=CH 2 

LO60 — C 4 H e OCOCHcCH2 

LC-61 — C e H 12 OCOCH=CH 2 

LC-62 _ C$ H 18 OH 

LC-63 — C 2 H 4 OCHrxCH 2 

LC-64 — C 4 H 8 C0 2 H 

LC-65 — C*Hi 2 OCH=CH a 
LC-66 CgH 1B OCH=CH 2 

LC-67 -C 2 H 4 OCH 2 CH-CH 2 

O 

LC-68 - C4H80CH2CH-CHa 

O 

iLC-69 *~ C 6 H la OCH a C= CH 

ILC-70 — C 9 HiaOCH 2 CH-CH 2 

0 

)047] 



rormula 16] 



RO OR 




>LC-NO. R 

CH 3 

LC-71 — CaH 4 OCOC 3 CH 2 

LC-72 — C 4 H e OCOCH=:CH 2 

LC-73 — C € H 12 OCOCH=CH 2 

LC-74 — C 9 H l8 OCOCH=CHCH 3 

LC-75 — C2H 4 OCH=CH2 

LC-76 — C 4 H 8 OCH=CH 2 

LC-77 — C 6 Hi 2 OCONHCaH 4 NCS 

LC-78 — C 9 H 13 OCH=CH 2 

LC-79 -C 2 H 4 SC 2 H 4 SH 

UC-80 — C 4 H 8 CHO 

LC-81 — C 6 H t2 OCH 2 CH-CH 2 

O 

LC-82 ~C 9 H 18 OCH 2 CH-CH 2 

)048] 



"ormula 17] 



// 

R \ 



H.C-NO. R 

LC-83 — OC 2 H 4 OCOC=CH 2 



LC-S4 — OC 5 H t oOCOCH=CH 2 

LC-85 — NHCeHtaOCOCHsCHi 

LC-86 —OC 6 H 1€ OCOCH S CHCH3 

LC-87 — NHC 2 H 4 OCH=CH 2 

LC-8B — OC 3 H 6 OCH=CH 2 

L089 — OC € Hi 2 OCONHC 2 H 4 NCO 

C 2 H 5 

LQ.9Q — OC 2 H 4 CHC 3 H 6 OCH*CH 2 

LC-91 ~ SC 2 H 4 SC 2 H 4 SH 

iLC-92 — SC 4 H e CHO 



lLC-93 - SC 6 H t2 OCH 2 CH-CH 2 

o 



>LC-94 -SC*H tft OCH 2 CH-tt* 2 

O 



0049] Moreover, the example of structure of the compound which is mixed with the number (DLC-No.) of the 
ompound of this invention expressed with a general formula (1) to below, and is used for it is shown. 
0050] 

Formula 18] 



LC-9 ((^^QzCCaH^O -^^^fcQ>" oc 2 H « C0 2 



C 3 H 7 -n 

UC-1 9 C 2 H 5 C{C 2 HiiOC20iiOH)3 



LC-22 H 2 N-^^OC 2 H 4 OC 2 H 4 0— ^^NH 2 



LC-28 CaH 5 C<CaH40C a 0 4 OCH-CH a h 

O 



LC-5S OCNC 4 H 8 - CHCO 2 C 4 H 0 NCO 

NCO 



LC-56 N H N H 

W 

)051] The compound expressed with the general formula (2), general formula (3), and general formula (4) of the 
bove [5] of this invention has the substituent of such polymerization nature in the at least one side chain, and has 
iphenylene system carbon skeletal structure at the core. The thin film has a property desirable as an optical 
nisotropy ingredient, and since the orientation before a polymerization is maintained, the thin film further obtained by 
le polymerization by light or heat is considered to be compatible in an optical property and thermal resistance. 
3052] Below, a general formula (2) is explained at a detail. Rl 1 and R12 express a hydrogen atom or a methyl group 
idependently respectively. When n is 0, a substituent PI expresses the double bond radical of partial saturation. The 
ubstituents R14 and R15 express a hydrogen atom and an alkyl group (for example, methyl, ethyl, n-propyl, 
;opropyl, n-butyl, pentyl, hexyl, heptyl, octyl, and nonyl are mentioned, low-grade alkyl groups, such as methyl and 
thyl, are desirable, and methyl is still more desirable.) independently respectively, and both a hydrogen atom, and 
L14 and R15 have [ R14 / Rl 5 ] a combination of a hydrogen atom desirable [ the substituents ] at a methyl group. 
0053] A substituent R16 expresses the alkyl group (for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, pentyl, 
texyl, heptyl, octyl, nonyl, 2-chloro ethyl, 3-methoxy ethyl, and methoxy ethoxyethyl are mentioned, low-grade alkyl 
; roups, such as methyl and ethyl, are desirable, and methyl is still more desirable.) which is not permuted [ a hydrogen 
torn, a permutation, or ], a hydrogen atom and its low-grade alkyl group are desirable, and its hydrogen atom is still 
aore desirable. 

0054] among a formula, although six benzoyloxy radicals combined with a triphenylene ring may differ even if they 
rre mutually the same, at least one of them has a substituent PI. Six Rl 3 expresses an alkoxy group (for example, 
:thoxy ** propoxy, butoxy one, pentoxy, hexyloxy one, heptyloxy) and a permutation alkoxy group (for example, 
rthyleneoxy ethoxy) independently respectively. 

0055] Although at least one of six R13 is the alkoxy group which the end substituent PI permutes and changes, the 
adical which connects PI expresses an alkyleneoxy radical (for example, ethyleneoxy, propyleneoxy, butylene oxy- 
J * pentene oxy-** hexylene oxy-** heptylene oxy-) and a permutation alkyleneoxy radical (for example, ethyleneoxy 
rthoxy). Much side chain which has a substituent PI is so desirable that there is. However, the end substituent PI may 
combine with a direct ring. 

0056] When n is 1, the end substituent PI of R13 the substituents R14 and R15 showing the so-called vinyl ether 
adical of the substituent PI They are a hydrogen atom and an alkyl group (for example, methyl, ethyl, n-propyl, 
sopropyl, n-butyl, pentyl, hexyl, heptyl, octyl, and nonyl are mentioned, low-grade alkyl groups, such as methyl and 



:hyl.- are desirable, and methyl is still more desirable.) independently respectively. It expresses and both a hydrogen 
iom, and R14 and R15 have [ R14 / R15 ] a combination of a hydrogen atom desirable at a methyl group. 
)057] A substituent R16 expresses theAkvl group (for example, methyl, ethyl, n-n^^K isopropyl, n-butyl, pentyl, 
sxyl, heptyl, octyl, nonyl, 2-chloro etl^l^-methoxy ethyl, and methoxy ethoxyetjflHFre mentioned, low-grade alkyl 
roups, such as methyl and ethyl, are desirable, and methyl is still more desirable.) which is not permuted [ a hydrogen 
;om, a permutation, or ], a hydrogen atom and its low-grade alkyl group are desirable, and its hydrogen atom is still 
lore desirable. Therefore, as a substituent PI, the vinyloxy radical which is not permuted [ which is generally a 
inctional group with high polymerization activity ] is used preferably. 

)058] The alkoxy residue of which the end substituent PI permutes and consists expresses an alkyleneoxy radical (for 
sample, ethyleneoxy, propyleneoxy, butylene oxy-** pentene oxy-** hexylene oxy-** heptylene oxy-) and an 
Ikyleneoxy permutation alkoxy group (for example, ethyleneoxy ethoxy). 

)059] among a formula, although six benzoyloxy radicals combined with a triphenylene ring may differ even if they 
:e mutually the same, at least one of them has a substituent PI. Six R13 expresses an alkoxy group (for example, 
lioxy ** propoxy, butoxy one, pentyloxy one, hexyloxy one, heptyloxy) and a permutation alkoxy group (for 
<ample, ethyleneoxy ethoxy) independently respectively. 

)060] Although at least one of six R13 is the alkoxy group which the end substituent PI permutes and changes, the 
idical which connects PI expresses an alkyleneoxy radical (for example, ethyleneoxy, propyleneoxy, butylene oxy- 
* pentene oxy-** hexylene oxy-** heptylene oxy-) and a permutation alkyleneoxy radical (for example, ethyleneoxy 
Jioxy). Much side chain which has a substituent PI is so desirable that there is. However, the end substituent PI may 
3mbine with a direct ring. 

)061] This invention is not limited by this although the example of the compound of this invention expressed with a 

sneral formula (2) below is shown. 

)062] 

7 ormula 19] 



o 



p.! Rs-C-^^-OtCHaJj-C^CHa 



rP-2 R=-6-<^^0(CH 2 j r CH=CH 2 



rr>-3 R=-c o(ch2)4-ch= ch 2 

IP-4 R =-C-<^^> — 0<CH2) 5 -CH=CH 2 

rp-s R =— c — <XCH£ 6-CH= CH 2 

rp^ R=-C-Q-0(CH 2 ) r <;H=CH 2 



o 



TP-7 R =-C-^j> 0<CH2)8-CH=CH2 

TP ^ R =-C-^~^>-0(CH 2 ) 9 -CH=CHCH3 



TP-9 R =— C— ^~^>~0(CHa) e-CH=CHCH 3 



TP10 R — O(CHa) b-CH=CHC2H 5 



)063] 

Formula 20] 



P-11 Rs-C-j^ — 0(CH 2 )2-CH=CH 2 
H 3 C CH 3 

HP-12 R =— C-^~ } — 0(CH2)3CH=CH 2 



CH 3 

O /== . f" 3 
■p-13 R -~ C-4 ^ — 0(CH2)4-C=CH 2 

H 3 C 

P-14 R=-C-<^~~^ — 0(CH2)5-CH=CH2 
H 3 C 

P-15 R =— C-^~~^) — O <CHa) e-CH=CH 2 
H 3 C 

P-16 Rs-C-^ — 0(CH 2 ) 6 -CH=CH 2 
H3C CH3 

fP-17 R =—C-^~^ CKCHa) e -CH=CH 2 



CH 3 

TP-18 R = — C— (^^)- 0<CH2)3QCH 2 -CH = CH 2 
TP-19 R =—C—<y~j) — CXCH2) 6-CH=CHCH 3 



H 3 C 
O 



rP-20 R =~C-^^ — 0(CH2) «-CH=CH 2 



)064] 

Formula 21] 



o 



P-21 R =-C -^^-CXCH2)2-CH = CHC 3 Hrn 
rP-22 R =— C-^^-CXCHa) 3 OCIVCH =CH 2 



O 



n»-23 R=-C-^^-0{C 2 H 4 0) 2 CH i CH=CH 2 



O 

n>-24 R=— C-4 >-0(C2H 4 0) 2 CH2CH=CH 2 



H a C 
O 



rP-25 R =-C-H^j>-0(C 2 H 4 0>3CH 2 CH=CH 2 



)065] 

7 ormula 22] 



P-26 R =— C— CKCH2>a-OCH=CH : 



O / _ 

rP-27 R=-C-^y-CXCH2>3-OCH=CH 2 

o 

P-28 R=— C-\ >-0(CH2) 4 -OCH = CH2 
P29 R=— C-^^-0(CH 2 } s OCH=CH 2 
P-30 R =— C— ^~^-aCHa) s-OCH =CH 2 



O 

P-31 R =— C-d^-OCCHz) r.OCH= 



CH 2 



rP-32 R =— C — (^~^— OCCH^b-OCH = CH 2 
1P-33 R=— C-^^-0(CH2)g-OCH=CHCH3 

o /=x 

rP-34 R =— C -<())— OfCHJ 6 -OCH = CHC 2 H 3 



O 

IP-35 R =— C— <y-0(CHa) 6-CH =CHC2H 6 
H3C 

)066] 
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P-36 R =— C-^~^ 0(CH2)2-OCH=CH2 

O 

rp^ 7 R 0(CH2) a-OCH=CH 2 

CH 3 

rP-38 R=— C-^~^ — 0(CH 2 )4-OCH=CH2 
H 3 C 
O 

rP-39 R=— 0-\ )> — <XCH2)5-OCH = CH 2 
H 3 C 

O / _ 

p-40 R ) — °( CH 2) 6-OCH =CH 2 

H 3 C 
O 

p-41 R =-C-<v ,) — (XCHj) r OCH=CH 2 



H3C CH3 



o 



TP-42 R=— C— <^^> — OfCH^s-OCH =CH 2 

CH 3 

TP-43 R-—C-/ - \ 0(C HaJa-OC H = C HC H 3 



H 3 C 

TP-44 R =—C-^~y — OfCHj) 6-OCH =CHC 2 H S 

HsC 
O 

TP-45 R=— ( 



— <XCHz) e-OCH = CH 2 
CH a 



)067] 
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P-46 



R =— C— <( V-<XCH2)2-OCH=CHC9H7-n 




rp-47 



R ts— C-^V-CXCHa) 3OC2H4O-CH =CH 2 




I7M8 




rp-49 



rp-50 




R =-C-^\~o(C 2 H40)20CH = CH2 



3068] Next, a general formula (3) is explained to a detail. R21 and R22 express a hydrogen atom or a methyl group 
idependently respectively. The end substituent P2 of R23 expresses the so-called acrylic radical. The substituents 
24 and R25 of the substituent P2 express a hydrogen atom and an alkyl group (for example, methyl, ethyl, n-propyl, 
;opropyl, n-butyl, pentyl, hexyl, heptyl, octyl, and nonyl are mentioned, low-grade alkyl groups, such as methyl and 
thyl, are desirable, and methyl is still more desirable.) independently respectively, and both a hydrogen atom, and 
24 and R25 have [ R24 / R25 ] a combination of a hydrogen atom desirable [ the substituents ] at methyl. 
)069] A substituent R26 expresses the alkyl group (for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, pentyl, 
exyl, heptyl, octyl, nonyl, 2-chloro ethyl, 3-methoxy ethyl, and methoxy ethoxyethyl are mentioned, low-grade alkyl 
roups, such as methyl and ethyl, are desirable, and methyl is still more desirable.) which is not permuted [ a hydrogen 
torn, a permutation, or ], and its hydrogen atom is desirable. Therefore, generally as a substituent P2, a functional 
roup with high polymerization activity, such as a non-permuted acrylic oxy-radical, a metacryloxy radical, and 
;UROTONIRUOKISHI, is used preferably. 

)070] among a formula, although six benzoyloxy radicals combined with a triphenylene ring may differ even if they 
re mutually the same, at least one of them has a substituent P2. Six R23 expresses an alkoxy group (for example, 
thoxy ** propoxy, butoxy one, pentyloxy one, hexyloxy one, heptyloxy) and a permutation alkoxy group (for 
sample, ethyleneoxy ethoxy) independently respectively. 

)071] Although at least one of six R23 is the alkoxy group which the end substituent P2 permutes and changes, the 
idical which connects P2 expresses an alkyleneoxy radical (for example, ethyleneoxy, propyleneoxy, butylene oxy- 
* pentene oxy-** hexylene oxy-** heptylene oxy-) and a permutation alkyleneoxy radical (for example, ethyleneoxy 
;hoxy). Much side chain which has a substituent P2 is so desirable that there is. However, the end substituent P2 may 
Dmbine with a direct ring. 

)072] This invention is not limited by this although the example of the compound of this invention expressed with a 

sneral formula (3) below is shown. 

)073] 

7 ormula 25] 



8 /-v S 



fP-61 R=— C— d ^-0(CHa)2-OCCH=CH 2 



V /==\ II 
TP-52 R=— C—6 >-CXCH^3-OCCH=CH2 



O 

II 



TP-53 R=— C-^^-CXCH^-O CCH=CH ; 



O 

II 



TP-54 Rs- C-^^-OfCHaJs-OCCHsCHa 
P-55 Rs-C-^y-OCCH^s-OCCHsCHa 



P-56 R B—C—^y-<X.CHA T-O CCH=CH2 



-p-57 R =— C-4 y>-0<CH 2 )B-OCCH=CH2 



TP-58 R=— C~£ >-0(CH2)9-OCCH=CHCH3 
TP-59 R=— C— d ^- 0(CH 2 ) a -OCCH=CHC 2 H 5 



o „ 1 



n»-60 R =— C-^~y~CKCH^ 6-OCCH^CHC 2 H 5 
H 3 C 



)074] 
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TP-61 R =— C— 0(CH2) 2 -O CCht= CH g 

H3C CH 3 



9 /-v ? 



TP-62 R ss— C— CXCH2) 3-OCCH=CH a 

CH a 

TP-63 R =~°~\J — 0(CH2)4-O CCH=CH 2 
H 3 C 

TP-64 R=—C— d J) — CKCH2)s-OCCH=CH a 

H 3 C 0 
0 II 



rP-65 R =— C— CXCHa) 6-0 CCH= CH3 

"P-66 R =— C— (^~^) — ©(CHa) 7-O CCH=CH 2 
H3C CH 3 

FP-67 R=s— C— ^ ) — <XCH2)e-OCCH=CH 2 

CH 3 

o 0 

if /=\ II 
TP-68 R=-Ch( ^ — qCHaJyOCCHsCHCHa 

H3C 

O J 
?-«9 R=— C-<£ ^ — <XCH 2 ) 6 -OCCH=CHC 2 H 5 

H 3 C 

fP-70 R =— C-H^~^> — CXCHa) <rO CCH=CHCH 3 



o „ ? 



o _ 9 



CH 3 
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i> / \ * n 



P-71 R a— C—^~^OCCH2)yOCCH=CHC3H7-n 



9 ^ ? 



» /=\ » 

rp.72 R =— C-\ ^-CKCH^aOC^O-CCH^CHz 



9 /=\ ii 

FP-73 R s-C-d^-OtCz^OfeCaHsOC CH=CHa 



_ O 

9 /=\ h 
tp-74 r=-c-£ >-0(c2h 4 0) 2 occh=ch 2 



H 3 C 



O 



9 /=V H 



TP-75 R =— C-<v / >-0(C2H40) 3 OCCH=CH2 



9 /=\ H ; 

Tp.76 R --c-^y-OtCH^-O CCH=C, 



,CH 3 
CH 3 



« /=\ II 

TP-77 R a— C-4 >-0(CH 2 ) s -OCC=CH2 

CH3 

9 /=\ n 

fp.78 R =— C -^J^CKCHa) c-O CCH=CH 2 



CH 3 



O 
II 



» /=\ It 
fp.79 R =— C-^ y-CXCHg) 7-O CCH=CH 2 



CH 3 
O 

TP-80 R ^-C-^^-OtChy^-O CCH=CH 2 

CH3 

)076] Next, a general formula (4) is explained to a detail. R3 1 and R32 express a hydrogen atom or a methyl group 
idependently respectively. The end substituent P3 of R33 expresses the so-called oxirane radical. The substituents 
34 and R35 of the substituent P3 express a hydrogen atom and an alkyl group (for example, methyl, ethyl, n-propyl, 
opropyl, n-butyl, pentyl, hexyl, heptyl, octyl, and nonyl are mentioned, low-grade alkyl groups, such as methyl and 
:hyl, are desirable, and methyl is still more desirable.) independently respectively, and both R34 and R35 are [ a 
ydrogen atom ] desirable. 

)077] A substituent R36 expresses the alkyl group (for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, pentyl, 
sxyl, heptyl, octyl, nonyl, 2-chloro ethyl, 3-methoxy ethyl, and methoxy ethoxyethyl are mentioned, low-grade alkyl 
roups, such as methyl and ethyl, are desirable, and methyl is still more desirable.) which is not permuted [ a hydrogen 
:om, a permutation, or ], and its low-grade alkyl groups, such as a hydrogen atom or methyl, ethyl, and n-propyl, are 
ssirable. 

)078] among a formula, although six benzoyloxy radicals combined with a triphenylene ring may differ even if they 
:e mutually the same, at least one of them has a substituent P3. Six R23 expresses an alkoxy group (for example, 
:hoxy ** propoxy, butoxy one, pentyloxy one, hexyloxy one, heptyloxy) and a permutation alkoxy group (for 
sample, ethyleneoxy ethoxy) independently respectively. 

)079] Although at least one of six R23 is the alkoxy group which the end substituent P3 permutes and changes, the 
idical which connects P3 expresses an alkyleneoxy radical (for example, ethyleneoxy, propyleneoxy, butylene oxy- 
* pentene oxy-** hexylene oxy-** heptylene oxy-) and a permutation alkyleneoxy radical (for example, ethyleneoxy 
hoxy). Much side chain which has a substituent P3 is so desirable that there is. However, the end substituent P3 may 
Dmbine with a direct ring. 



0080] This invention is not limited by this although the example of the compound of this invention expressed with a 
:eneral formula (4) below is shown. 
0081] 

Formula 28] 



P-81 R =— C-^^-0(CHb)a-CH -CH 2 

O 

o /s _ 

rP-82 R ts— C— i}-0{CHd 3-CH -CH; 

\ / 



2 

d 



o / _ 

P-83 R=-C-^y-0(CH2) 4 -CH-HDH 2 



P-S4 Rss— C~^^-0(CH2)y<;H-CH2 

O 



P-85 R - — C-^~^— O(CHa) e-CH — CH 2 



O 

P-86 R=— C— ^—oCCH^t-CH-CH; 



2 

6 



iP-87 R =— C— OCCH^yCH-CHz 



TP-88 R =-C-^y-0(CHa)8-CH~CHCH 3 

O 



TP-89 R s— C-^~^-Q(CH^ e-CH— CHCH3 

O 

rP-90 R =— ChT^V-OCCHj.) e-CH-CHC 2 H s 

— \ / 

o 
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P-91 R=-C-^^ — 0(CH2)2-CH-CH 2 
CH3 



fP-92 R ■-I-^Vo(CH a )aCH-CH 2 

CH 3 © 
_ CH 3 
fP-93 R=-C-£>— CKCH^-C -CH 2 



H 3 C 0 
O 



IP-94 R=-C-<^_^— (XCH^H-CHz 
H 3 C 



TP-95 R (XCHz) B^H-CHg 

H 3 C ° 

TP-96 R =-6-^^~0(CH2) 6-CH-CH 2 
H 3 C CH 3 ° 

TP-S7 R =-6-^V-0(CH 2 ) ^CH-Chfe 

CH 3 © 



TP-98 R =-!-^~^-0 (CH^OCHa-CH-CHa 



TP-99 R s-C-^KCKCHz) 6^H-CHCH 3 



H 3 C 
O 



TP-100 R«~C-^^0(CH a ) flr CH~CH B 

O 
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P-101 R=-C-^^-0{CH2) 2 -CH-CHC3H 7 -n 



rP-102 R =-C-^~^-0 (CHj) 3 OCH r CH-CH 2 



rP-103 R=-C-^^0{C 2 H40hCH 2 CH-C^^ 



TP-104 R=-C-^ y^O^H^hCHaCH-CHa 
H 3 C ° 



ITM05 R =-C^^-0<C2H40)3CH 2 CH-CH2 



3084] It is not only used independently, but the liquid crystallinity compound of this invention demonstrates a 
roperty useful also as the constituent indicated to the above [3], [4], and [5], i.e., mixture, and it deals in it. Although 
is in the heat-resistant grant by our purpose in this invention maintaining (he orientation of a useftil disc-like 
ompound, by making the liquid crystallinity compound of this invention take the orientation condition of one shaft 
ptically [ mono-domain nature ], one of the more concrete purposes makes a significant function discover optically, 
nd it is to offer it as an optical functional device. 

)085] However, it is not necessarily easy to include to a manufacture phase and for it to be altogether satisfied with 
idependent liquid crystal of various demands to an optical functional device. For example, the class of base material 
>o high [ that takes the desirable liquid crystal phase of a certain specification ] and used may be restricted, or not an 
lclude angle with the thermally unstable liquid crystal phase and the tilt angle of an optical axis desirable in 
ndurance being dissatisfied but the best optical property may not be obtained. When such, as we stated also to the 
quid crystallinity compound of this invention, and the beginning, it found out that the physical properties could be 
ijusted by mixing the cylindrical pneumatic liquid crystal nature compound or cholesteric-liquid-crystal nature 
Dmpound which has the disc-like liquid crystal compound of others in the similar structure, and not only a disc-like 
Dmpound but a polymerization nature machine. 

)086] The low molecular weight compound of not only the high molecular compound of liquid crystallinity or non- 
quid crystallinity but versatility [ compound / to mix ] is also used. As a high molecular compound, 
olymethylmethacrylate, an acrylic acid and a methacrylic-acid copolymer, styrene and an anhydrous maleimide 
^polymer, polyvinyl alcohol, N-methylol acrylamide, styrene, a vinyltoluene copolymer, chlorosulfonated 
Dlyethylene, a nitrocellulose, a polyvinyl chloride, chlorinated polyolefins, polyester, polyimide, vinyl acetate and a 
inyl chloride copolymer, an ethylene-vinylacetate copolymer, polyethylene, polypropylene, a polycarbonate, a 
HIRIRETO system polymer, various liquid crystal polymers, etc. are mentioned. 

)087] Moreover, although the monomer used for forming the above-mentioned high polymer which has a 
^lymerization nature machine as a low molecular weight compound is mentioned the compound (for example, 
hylene glycol -1 and 4-diacrylate --) which has PI, P2, and P3, and has the triphenylene compound which is not 
)ntained in this invention, and two PI, P2 and P3 or more in the same intramolecular Ethylene glycol -1, 4-diglycidyl 
her, and a commercial ultraviolet-rays hardening resin monomer are used more preferably. 

)088] Although it is also desirable to mix the compound of this invention, the example of the compound preferably 

sed for mixed stock below except this invention is given. 

)089] 

7 ormula 31] 




E : CH2-CHCH20C 2 H 4 0CH 2 CH-CH 2 

o 

)090] as the content of the compound desirable [ in the constituent of the compound expressed with a general formula 
>), a general formula (3), or a general formula (4), and the above-mentioned compound ] and expressing with a 
eneral formula (2), a general formula (3), or a general formula (4) — a weight ratio — it is 50% or more and less than 
00%, and they are 60% or more and less than 100% still more preferably. 

)091] Although the optical anisotropy ingredient constituted using this discotheque liquid crystal of this invention 
lay consist of only discotheque liquid crystal, generally the liquid crystal layer which discovered the desired optical 
nisotropy was further prepared at least on the base material, and a protective coat or a base material may exist 
^cording to an application between the upper and lower sides of a liquid crystal layer, or a liquid crystal layer. 
)092] As for a base material material, it is desirable that it is close to the optical isotropy in addition to light 
ansmittance being good. Therefore, the base material formed from the material with the small proper birefringence 
alue currently sold at trade names, such as glass, ZEONEKKUSU (Nippon Zeon), ARTON (Japan Synthetic 
ubber), and FUJITAKKU (Fuji film), is desirable. However, even if it is a material with big proper birefringence 
alues, such as a polycarbonate, polyacrylate, polysulfone, and polyether sulphone, by controlling molecular 
dentation at the time of film production, it is also possible to form an isotropic base material optically, and they are 
Iso used suitably. 

)093] As a material for protective coats, for example Polymethylmethacrylate, an acrylic acid and a methacrylic-acid 
Dpolymer, Styrene and an anhydrous maleimide copolymer, polyvinyl alcohol, N-methylol acrylamide, A styrene 
inyltoluene copolymer, chlorosulfonated polyethylene, A nitrocellulose, a polyvinyl chloride, chlorinated 
olyolefins, polyester, Organic substances, such as high polymer [, such as polyimide, vinyl acetate and a vinyl 
iiloride copolymer an ethylene- vinylacetate copolymer, polyethylene, polypropylene, and a polycarbonate, ]; and a 
lane coupling agent, can be mentioned. Moreover, the built up film formed of Langmuir-Blodgett's techniques (LB 
tw), such as omega-tricosane acid, dioctadecyl dimethyl ammonium chloride, and methyl stearate, can also be used. 
)094] Moreover, in the case of cylindrical liquid crystal, that the protective coat beforehand prepared on the base 
material often has big effect on the molecular orientation at the time of the liquid crystal stratification as orientation 
lm is the fact known well, and it is almost surely used as inorganic or organic orientation film. Although this has the 
'pical polyimide film with which it is one of the techniques in which this invention is also used preferably, and 
ibbing of the method vacuum evaporationo film of SiO slanting was carried out as organic orientation film as method 
acuum evaporationo film of metal slanting again, the glass substrate processed with the denaturation poval which 
irried out rubbing, or the sililation reagent which carried out rubbing, or the gelatin film which carried out rubbing is 
sed. However, approaches, such as carrying out rubbing of the direct glass substrate, can also be used without 
^tending the thin film of polyvinyl alcohol 4 to 5 times or preparing the above-mentioned protective coat specially 



nstead of carrying out rubbing. 

0095] This liquid crystal layer that constitutes the optical anisotropy ingredient of this invention can be formed as a 
lain film prepared on the orientation fiJ^j^n a base material by the applying metho^^kich as vacuum deposition, a 
pin coat, a DIP coat, and an extrusion^WL [0096] Although the thickness of a thiSBn is not set up so that a product 
rith the birefringence value of a discotheque liquid crystal layer may become equal to the retardation of a liquid 
rystal cell, and it is not decided uniquely, its range of 0.1 to 10 micrometers is desirable, and its range of 1 to 3 
licrometers is more desirable. 

0097] A liquid crystal thin film is formed according to the condition to which interface of at least one of the two 
:>uched the gaseous phase, i.e., the general applying method, on the orientation film on a base material. Whenever 
liquid crystal layer type Nariatsu ] after desiccation therefore, at temperature within the limits or [ carrying out fixed 
me amount heat treatment, making a discotheque pneumatic layer or an optically uniaxial pillar-shaped phase form, 
ontinuing as it is and carrying out thermal polymerization ] — or by [ which back-cool ] having carried out the optical 
ridge formation polymerization, it can have a desired optical property and an optical anisotropy ingredient with high 
lermal endurance can be obtained. 

3098] Generally, the process of a polymerization in which it is used by this invention is performed, after liquid crystal 
hows a desirable optical anisotropy, namely, is in the condition of the uniaxial orientation of a mono-domain with 
eating on the orientation film. Although the polymerization of the cation mold by ultraviolet rays is also possible, 
ehind the orientation in a short time, the temperature up of the case of an epoxy group can be carried out further 
ozens times, and it can be fixed by thermal polymerization. Therefore, if mono-domain orientation is required, it will 
e set as the higher one of a discotheque NEMATTIKKU phase formation temperature requirement. However, 
enerally the radical polymerization and cationic polymerization using a photopolymerization initiator by ultraviolet 
lys have a very large rate of polymerization, and are desirable in respect of productivity in a production process. 
3099] As a photopolymerization initiator in this invention, U.S. Pat. No. 2,367,661, alpha-carbonyl compound 
idicated by 2,367,670 each specification, The acyloin ether indicated by the U.S. Pat. No. 2,448,828 specification, 
Tie aromatic series acyloin compound permuted with alpha-hydrocarbon indicated by the U.S. Pat. No. 2,722,512 
pecification, U.S. Pat. No. 3,046,127, the polykaryotic quinone compound indicated by the 2,951,758 specification, 
he combination of the thoria reel imidazole dimer / p-aminophenyl ketone indicated by the U.S. Pat. No. 3,549,367 
pecification, The acridine indicated by JP,60-105667,A and the U.S. Pat. No. 4,239,850 specification and a phenazine 
impound, the OKISA diazole compound indicated by the U.S. Pat. No. 4,212,970 specification are mentioned. The 
□ntent concentration of these photopolymerization initiator systems in the constituent of this invention is usually 
light, and when many [ unsuitably ], it produces results which are not desirable, such as cutoff of an effective beam of 
ght. The amount of the photopolymerization initiator system in this invention is enough in 0.01 to 20% of range of 
le spreading constituent except a solvent, and obtains a result still more desirable and good at 5% from 0.5%. 
urthermore, various organic amine compounds can be used together as occasion demands, and the effectiveness can 
e made to increase by it in this invention. As these organic amine compounds, triethanolamine, diethanolaniline, p- 
imethylamino ethyl benzoate ester, and a Michler's ketone are mentioned, for example. 50 - 200% of the total amount 
f photopolymerization initiators of the addition of an organic amine compound is desirable. Furthermore, 
hotopolymerization initiation capacity can be further heightened by adding hydrogen-donating-property compounds, 
ach as N-phenylglycine, 2-mercaptobenzothiazole, N, and N-dialkylamino benzoic-acid alkyl ester, to the 
hotopolymerization initiator used by this invention if needed. Moreover, in order to control the polymerization 
lhibition by oxygen, it is also effective to carry out little addition of the surfactant in many cases. 
)100] Allyl compound diazonium salt (hexafluoro phosphate, tetrafluoro borate), diaryl iodonium salt, and a Via 
roup ant RONIUMU salt (PF6, allyl compound sulfonium salt with an anion like AsF6 and SbF6) are preferably used 
>r the polymerization of an epoxy group as an ultraviolet-rays activation cation catalyst. 

)101] Moreover, although an electron ray, ultraviolet rays, a visible ray, and infrared radiation (heat ray) can be used 
5 a beam of light for polymerizations if needed, generally ultraviolet rays are used. As the light source, a low-pressure 
lercury lamp (a germicidal lamp, a fluorescence chemical lamp, black light), a high-pressure discharge lamp (a high- 
ressure mercury lamp, metal halide lamp), and a short arc discharge lamp (an extra-high pressure mercury lamp, a 
enon lamp, mercury xenon lamp) are mentioned. In the case of a high pressure mercury vapor lamp, generally the 
xposure energy of 20mJ(s) to 5000m J(s) is used, and they are 800m J(s) from 100mJ(s) preferably. 
)102] In the case of the benzoyloxy triphenylene ring compound of this invention, generally, it has lambdamax in - 
70nm, and since the molar extinction coefficient is also large, the ultraviolet rays of short wave, such as 254 etc.nm, 
lay not be used effectively. Therefore, the compound with which a photopolymerization initiator also has an 
bsorption band in near-ultraviolet [ following ] is used preferably, and that to which the light source can also emit 
rongly near-ultraviolet light, such as a high-pressure mercury lamp and a metal halide lamp, is used preferably. 
)103] 

"ormula 32] 



CH 3 S 



CC-N 
I ' 
CH 3 





)104] Hereafter, taking the case of a TN liquid crystal display device, an operation of the optical anisotropy 
lgredient of this invention, i.e., the phase contrast film for liquid crystal display components, is explained using a 
rawing. Drawing 1 and drawing 2 show the polarization condition of the light which spreads the inside of the liquid 
rystal cell at the time of impressing sufficient electrical potential difference more than a threshold electrical potential 
ifference to a liquid crystal cell. In order that the permeability property of the light at the time of electrical-potential- 
ifference impression may contribute greatly especially, it explains to the angle-of-visibility property of contrast 
iking the case of the time of electrical-potential-difference impression. Drawing 1 is drawing having shown the 
olarization condition when light carries out incidence to a liquid crystal cell perpendicularly. When incidence is 
arried out at right angles to the polarizing plate A in which the natural light LO has the polarization shaft PA, the light 
rtiich penetrated the polarizing plate PA turns into the linearly polarized light LI. 

)105] If one liquid crystal molecule shows roughly the array condition of the liquid crystal molecule when 
npressing sufficient electrical potential difference for a TN liquid crystal eel in model, it will become like [ in / LC / 
schematic diagram ]. Since the difference of the refractive index in plane of incidence (inside of a field perpendicular 
) the course of light) does not arise when the molecule major axis of the liquid crystal molecule LC in liquid crystal 
ell TNC is parallel to the course of light, even if the linearly polarized light which did not produce the phase contrast 
f Tsunemitsu who spreads the inside of a liquid crystal cell, and abnormality light, but passed the liquid crystal cell 
enetrates a liquid crystal cell, it is spread with the linearly polarized light. If the polarization shaft PB of a polarizing 
late B is set as the polarization shaft PA and perpendicular of a polarizing plate A, a liquid crystal cell is penetrated, 
nd the other linearly polarized lights L2 cannot penetrate a polarizing plate B, but will be in a dark condition. 
)106] Drawing 2 is drawing having shown the polarization condition of light when light carries out incidence to a 
quid crystal cell aslant. When the natural light LO of incident light carries out incidence aslant, the polarization LI 
/hich penetrated the polarizing plate A turns into the linearly polarized light mostly (when actual, it becomes 
lliptically polarized light with the property of a polarizing plate). In this case, in the plane of incidence of a liquid 
rystal cell, the difference of a refractive index arises by the refractive-index anisotropy of liquid crystal, elliptically 
olarized light of the light L2 which penetrates a liquid crystal cell is carried out, and it is not completely intercepted 
/ith a polarizing plate B. Thus, in the method incidence of slanting, intercepting [ of the light in a dark condition ] 
ecomes inadequate, the sharp fall of contrast is caused, and it is not desirable. 

3107] This invention tends to prevent the fall of the contrast in such method incidence of slanting, and tends to 
nprove a viewing-angle property. An example of the configuration by this invention was shown in drawing 3 . The 
ptical anisotropy ingredient RF with the optical axis which inclined from [ of a liquid crystal cell ] the normal 
etween the polarizing plate B and the liquid crystal cell is arranged. This optical anisotropy ingredient RF is a 



►irefringence object which polarizes so greatly that the include angle light carries out [ an include angle ] incidence to 
n optical axis becomes large. Elliptical!^ polarized light was modulated by the lineariv polarized light of a basis by 
le phase delayed action when penetraJ^the optical anisotropy ingredient RF, an^flt elliptically polarized light L2 
/hich light carried out method inciden^Wf slanting to the liquid crystal display coiflRient of such a configuration 
ke the case of drawing 2 , and penetrated the liquid crystal cell has realized the good liquid crystal display 
omponent without the viewing-angle dependency from which the same permeability is obtained also in the various 
lethod incidence of slanting. 

3108] By this invention, the angle of visibility of a liquid crystal display component is presumed as follows about it 
aving improved sharply. As for many of TN-LCD, no MARI White mode is adopted. In this mode, in connection 
/ith enlarging an angle of visibility, the permeability of the light from a black display would increase remarkably, and 
le rapid fall of contrast will be caused as a result. Although a black display is in the condition at the time of electrical- 
otential-difference impression, at this time, an optical axis can consider from a normal that a TN liquid crystal eel is 
le forward optically uniaxial optically anisotropic body which inclined a little to the front face of a cel. Moreover, in 
le case of middle gradation, it is thought that the optical axis inclines from [ of a liquid crystal cell ] a normal further. 
)109] When the optical axis of a liquid crystal cell leans from [ to the front face of a liquid crystal cell ] the normal, it 
; expected in the optically anisotropic body which has an optical axis in the direction of a normal that the 
ompensation is insufficient. Moreover, if a liquid crystal cell can regard it as a forward optically uniaxial optically 
nisotropic body, in order to compensate it, a negative optically uniaxial optically anisotropic body is desirable. Since 
is such, it can consider that the optical anisotropy sheet in this invention is the negative optically uniaxial optically 
nisotropic body to which the optical axis inclined from the normal, and it is presumed to be that by which the large 
tigle-of-visibility property has been improved by it. 

)1 10] Optically uniaxial [ in this invention / negative ] has the relation of n alpha<n beta=n gamma, when 3 shaft- 
rientations refractive index of the sheet which has an optical anisotropy is set to nalpha, nbeta, and n gamma at order 
dth the small value. Therefore, it has the property that the refractive index of the direction of an optical axis is the 
nallest. However, if nbeta and the value of n gamma do not need to be strictly equal and are almost equal, they are 
lough. On a concrete target nbeta-ngamma / nbeta-nalpha If it is <0.2, it is satisfactory practically. Moreover, as 
Dnditions which improve sharply the angle-of- visibility property of TFT and a TN liquid crystal eel, as for an optical 
ris, it is desirable to lean 5 times to 60 degrees from [ of a sheet surface ] a normal, it is more desirable, and is the 
tost desirable. [ of 20 - 40 degrees ] [ of ten - 40 degrees ] Furthermore, when thickness of a sheet is set to D, it is 
ssirable to satisfy 1 00<(nbeta-nalpha) xD<300nm conditions. 
)1 1 1] 

example] The example of creation of the optical anisotropy ingredient using the constituent which contains in below 
le synthetic example of the liquid crystal compound used for this invention, this liquid crystal compound, and it, and 
le example of evaluation of the engine performance are indicated. 

)1 12] Generally the liquid crystal compound of this invention was compounded in the following path. That is, it is 
imposition and those condensation of composition of the hexa hydroxy triphenylene which used 1 and 2- 
imethoxybenzene as the start raw material, the acid chloride of a side-chain substituent, or a mixed acid anhydride, 
id TP-5 of hexa hydroxy triphenylene and this invention, TP-29, TP-55, and the synthetic path of TP-85 are 
lustrated below in this example. 
)1 13] 

r ormula 33] 




TP-A TP-B 



1114] 

"ormula 34] 




)115] 

7 ormula 35] 




)116] 

formula 36] 




)117] 

7 ormula 37] 




•118] (Composition of a liquid crystal compound) 

fter stirring 455g and warm water 193mL violently by the mechanical stirrer by putting in to the composition 2, 3, 6, 
and 10 of TP- A, and the three-neck flask of 2L in which 1 1 -hexamethoxy triphenylene (TP-A) carried out synthetic 
e-cooling and dissolving six monohydrates of ferric sulfate completely, 58. 7g was added for 1 and 2- 
methoxybenzene. Next, concentrated-sulfuric-acid 882mL was gradually added under water cooling. It poured 
adually 24 hours after and into iced water 9L, the reaction mixture was filtered with the glass filter 5 hours after, and 
*.lg (83%) of rough crystals of TP-A was obtained. 

P-A of the composition 2, 3, 6, 7, and 10 of TP-B and 48. lg of composition of 1 1-hexa hydroxy triphenylene (TP-B) 
as made to suspend in the dichloromethane of 850mL(s), and 150g of boron tribromide was added gradually. It 
>ured 2 hours after and into iced water 7L, and cerite filtration was performed. After having taken out the specified 
ibstance containing cerite, making the methanol remelt and filtering, vacuum concentration of the filtrate was carried 
it. Filtration under reduced pressure of the obtained residue was carried out, the mixed solvent of an acetonitrile and 
chloromethane washed, and 32. 7g (86%) of specified substance was obtained. 

imposition 4 of TP-5 -(7-OKUTE nil oxy-)- 33. 2g [ of para hydroxy benzoic acid ] and 8-BUROMO-l-octene 57.3g, 
:.5g of potassium carbonate, and N,N-dimethylacetamide 200mL were put into the three necked flask of synthetic 
)0mL of a benzoic acid (TP-5C), and it stirred at 120 degrees C for 5 hours. Water 200mL was filled with the 



taction mixture after cooling, the ethyl acetate of 500mL extracted, and it washed twice by water lOOmL. Sulfuric 
nhydride magnesium performed filtra tion after desiccation. The solvent was dissol ved in methanol lOOmL after 
acuum concentration, methanol solutj^fcOmL of 16.8g of potassium hydroxides ^^fcopped gradually, and heating 
sflux was carried out for 2 hours. Aft^Woling, filtration under reduced pressure o^He produced crystal was carried 
ut, and it was washed with water. 63. 3g (85%) of TP-5C was obtained after desiccation. 

.5g TP-5C and the thionyl chloride of 5mL(s) were put into the three necked flask of synthetic lOOmL of 2, 3, 6, 7, 
0, and 1 1-hexa (4-(7-OKUTE nil oxy-) benzoyloxy) triphenylene (TP-5), and heating reflux was carried out for 2 
ours. The superfluous thionyl chloride was distilled off under reduced pressure after reaction termination. To this, the 
yridine of 0.7g TP-B and 20mL(s) was added, and it stirred at the room temperature to it for 4 hours. It refined after 
istilling off a superfluous pyridine under reduced pressure using the silica gel chromatography, and TP-5 [ 2.73g 
75%) ] were obtained. 

hase -transition-temperature measurement crystal phase- 132 degree-C-Dr by identification data IR(cm-l):3080, 2940, 
860, 1740, 1605, 1580, 1510, 14701420, 1315, 1250, 1170, 1120, 1070 and 1010, 900,840,760,695DSC, and 
olarization microscope observation of TP-5 Liquid crystal phase- 143 degree-C-Nd The -227 degrees-C-isotropy 
quid of liquid crystal phases [01 19] P-hydroxybenzoic-acid ethyl 33.2g, 5-BUROMO pentyl vinyl ether 58.0g, 41. 5g 
f potassium carbonate, and N,N-dimethylacetamide 200mL were put into the three necked flask of synthetic 500mL 
f synthetic 4-(5-vinyloxy pentyloxy) benzoic acid (TP-29C) of TP-29, and it stirred at 120 degrees C for 5 hours, 
^ater 200mL was filled with the reaction mixture after cooling, the ethyl acetate of 500mL extracted, and it washed 
tfice by water lOOmL. Sulfuric anhydride magnesium performed the desiccation back fault. The solvent was 
issolved in methanol lOOmL after vacuum concentration, methanol solution 20mL of 16.8g of potassium hydroxides 
/as dropped gradually, and heating reflux was carried out for 2 hours. The produced crystal was carried out the ** 
xception after cooling, and the crystal was dissolved in water 1L. Filtration under reduced pressure of the crystal 
/hich added concentrated-hydrochloric-acid 25.7mL and deposited was carried out, and it was washed with water. 
4.3g (TP-29C) (90%) of 4-(5-vinyloxy pentyloxy) benzoic acids was obtained after desiccation. 
)120] 5.72g TP-29C, triethylamine 6.7mL, 1, and 2-dimethoxy ethane 60mL were put into the three necked flask of 
ynthetic 300mL of 2, 3, 6, 7, 10, and 1 1-hexa (4-(5-vinyloxy pentyloxy) benzoyloxy) triphenylene (TP-29), and at 0 
egree C, methansulfonic acid chloride 2.75g was dropped slowly, and was stirred as it was for 2 hours. It returned to 
le room temperature, 4-dimethylaminopyridine 0.3g and TP-B 0.65g were added, and it stirred for 6 hours. The 
taction mixture was filtered, filtrate was refined after vacuum concentration and using a silica gel column 
hromatography, and TP-29 [ 2.8g (82%) ] were obtained. 

lentification data IR(cm-l):2960 of TP-29, 2955, 2880, 1765, 1690, 1625, 1605, 1520, 1495, 1480, 14351420, 1375, 
360, 1290, 1260, 1220, 1195, 1140, 1110, 1080, 1050, 1030, 880,810,780,740 [0121] P-hydroxybenzoic-acid ethyl 
3.2g, 6-BUROMO hexanol 54. 3g, 41.5g of potassium carbonate, N, and N-dimethylacetamide 200mL were put into 
le three necked flask of synthetic 500mL of synthetic 4-(6-acryloyloxy hexyloxy) benzoic acid (TP-55C) of TP-55, 
nd it stirred at 120 degrees C for 5 hours. Water 200mL was filled with the reaction mixture after cooling, the ethyl 
setate of 500mL extracted, and it washed twice by water lOOmL. Sulfuric anhydride magnesium performed the 
esiccation back fault. The solvent was dissolved in methanol 1 OOmL after vacuum concentration, methanol solution 
OmL of 16.8g of potassium hydroxides was dropped gradually, and heating reflux was carried out for 2 hours. The 
roduced crystal was carried out the ** exception after cooling, and the crystal was dissolved in water 1L. Filtration 
nder reduced pressure of the crystal which added concentrated-hydrochloric-acid 25.7mL and deposited was carried 
ut, and it was washed with water. 61 .5g (86%) of 4-(6-hydroxy hexyloxy) benzoic acids was obtained after 
esiccation. 9.53g [ of 4-(6-hydroxy hexyloxy) benzoic acids ], N, and N-dimethylaniline 5.33g and dioxane lOOmL 
'ere put into the three necked flask of 300mL(s), and at 60 degrees C, acrylic-acid chloride 3.98g was dropped 
lowly, and was stirred for 6 hours. It flowed into iced water 200mL after cooling, suction filtration of the depositing 
rystal was carried out, and 9.4g (80%) of TP-55C was obtained after washing and desiccation by the hexane. 
)122] 5.67g TP-55C, triethylamine 6.7mL, 1, and 2-dimethoxy ethane 60mL were put into the three necked flask of 
/nthetic 300mL of 2, 3, 6, 7, 10, and 1 1-hexa (4-(6-acryloyloxy hexyloxy) benzoyloxy) triphenylene (TP-55), and at 
degree C, methansulfonic acid chloride 2.75g was dropped slowly, and was stirred as it was for 2 hours. It returned 
) the room temperature, 4-dimethylamino pyridine 0.3g and TP-B0.65g were added, and it stirred for 6 hours. The 
taction mixture was filtered, filtrate was refined after vacuum concentration and using a silica gel column 
hromatography, and TP-55 [ 3.2g (80%) ] were obtained. 

)123] Identification data IR(cm-l):2950 of TP-55, 2870, 1740, 1730, 1610, 1605, 1585, 1520, 1480, 14301415, 1375, 
320, 1300, 1260, 1200, 1 180, 1 130, 1080, 1010, 990, 905, 850820 and 760, and -1 12 degrees-C-ND of 700 phase- 
ansition-temperature measurement crystal phases by DSC and polarization microscope observation The -180 
egrees-C-isotropy liquid of liquid crystal phases [0124] Synthetic TP-85 of TP-85 compounded TP-5 as a start raw 
laterial. 

.67g TP-5 and 6.33g of m-chloro perbenzoic acids, and toluene 30mL were put into the three necked flask of 
/nthetic lOOmL of 2, 3, 6, 7, 10, and 1 1-hexa (4-(7, 8-epoxy octyloxy) benzoyloxy) triphenylene (TP-85), and it 
:irred at 60 degrees C for 2 hours. Depositing m-chloro perbenzoic acid was removed after cooling, it refined using 
le silica gel chromatography, and TP-85 [ 3.17g (82%) ] were obtained. 

hase-transition-temperature measurement crystal phase-1 14 degree-C-Nd by identification data IR(cm-l):3050, 



!940 5 2850, 1740, 1605, 1580, 1510, 1470, 1420, 13201250, 1170, 1120, 1070 and 1010, 900,840,760,695DSC, and 
)olarization microscope observation of TP-85 The -220 degrees-C-isotropy liquid of liquid crystal phases [0125] 
Example 1 (verification of the orientati^fixed effect by the light and the thermal |^^pierization of a liquid 
rystallinity compound) 

lereafter, the orientation fixed effect by the creating method, and its light and thermal polymerization of the optical 
nisotropy ingredient by the constituent containing the liquid crystal compound of this invention is explained. The 
lide glass for microscopes (the product S-7213 made from MATSUNAMI, size 76mmx26mm) was used as the 
ubstrate, liquid crystal compound DLC-27 were dissolved in the methyl ethyl ketone by 10wt(s)% concentration, the 
iquid was applied by lOOOrpm by the spin coater, and the thin film of discotheque liquid crystal was made to form, 
lis — the product made from METORA — FP-82 heat on a hot stage, and when you observe phase change behavior 
vuth a polarization microscope, pass a crystal phase-columnar phase — it turned out that it became dark field at 147 
egrees C, and transferred to the isotropic liquid phase. Next, liquid crystal compound DLC-27 were dissolved in the 
lethyl ethyl ketone by 10wt(s)% concentration, and the 1 wt% Michler's-ketone + benzophenone (weight ratio 1:1) 
/as further added as a photopolymerization initiator. Since the columnar phase was stabilized at about 110 degrees C 
/hen the liquid was applied on the glass substrate by lOOOrpm by the spin coater, it heated on the FP-82 hot stage 
lade from METORA as similarly as the point and phase change behavior was observed with the polarization 
licroscope, the black light (UVSLmade from ULTRA-VIOLET PRODUCTS- 58 (16W)) was used, and optical 
xposure was carried out for 10 minutes. Change was not looked at by the gestalt of the columnar phase within the 
licroscopic field in this condition. Then, when the temperature up was carried out further, at least 147 degrees C did 
ot become dark field at all, and at least 200 degrees C were not transferred to an isotropic liquid phase after all. 
3126] That is, it is shown that polymerization immobilization of this fact was able to be carried out [ which DLC-27 
fa disc-like compound call a columnar phase ], taking the high orientation condition of order nature very much, and 
turned out that it is a means very effective in the heat-resistant improvement in a thin film condition which 
laintained the orientation of a disc-like compound. 1 00-micrometer thickness film (FS[ by Sumitomo Bakelite Co., 
td. ]- 1300 and size lOOmmx 100mm) of a polyether ape phon was used as the substrate, and the 0.1 -micrometer 
elatin under coat was prepared, polyamic acid (SEmade from Nissan Chemistry- 7210) was applied as orientation 
lm on it, and it calcinated at 180 degrees C, and considered as the polyimide film. Rubbing of this polyimide film 
/as carried out with the rubbing machine, and orientation ability was given. Liquid crystal constituent TP-38, TP-85, 
nd TP-85+EGDGE (weight ratio 4:1) was respectively dissolved in the methyl ethyl ketone by 10wt(s)% 
Dncentration, the liquid was applied by lOOOrpm by the spin coater, and the thin film of the discotheque liquid crystal 
f non-orientation was made to form. This was made into the film-like objects A, B, and C. After carrying out 
rientation of these and quenching them at predetermined temperature respectively, whenever [ each optical-axis tilt- 
ngle / beta ], and deltan-d were measured by ellipsometry. The Shimazu work place ellipsomter (AEP-100) was made 
leasurement at the transparent mode, the angular dependence of RETADESHON was searched for, and the direction 
f optimal 3 shaft-orientations refractive index and an optical axis was calculated by count from the value. 
)127] the shape of a film — according to polarization microscope observation, object ATP-38 form a discotheque 
neumatic phase at about 130-183 degrees C. Then, the film-like object A is contacted on the metal roller heated in 
cin temperature of 190 degrees C for 10 seconds from a base material side, and the metal roller heated in skin 
mperature of 170 degrees C is made to contact for 30 seconds from a base material side immediately after that, 
urthermore, the optical anisotropy ingredient of this invention was continuously obtained by making the metal roller 
ijusted to the skin temperature of 20 degrees C contact for 10 seconds. When polarization microscope observation of 
lis sheet was carried out, having taken the discotheque pneumatic phase of a mono-domain was observed, 
urthermore by measurement of ellipsometry, beta was deltan-d=125nm at 35 degrees whenever [ optical-axis tilt- 
lgle]. 

)128] the shape of a film — according to polarization microscope observation, object BTP-55 form a discotheque 
neumatic phase at about 143 degrees C. Then, the optical anisotropy ingredient of this invention was obtained by 
taking the metal roller which the film-like object A was contacted on the metal roller heated in skin temperature of 
80 degrees C for 50 seconds from the base material side, and was adjusted to it immediately after that at the skin 
mperature of 20 degrees C contact for 1 0 seconds. When polarization microscope observation of this sheet was 
irried out, having taken the discotheque pneumatic phase of a mono-domain was observed. Furthermore by 
leasurement of ellipsometry, beta was deltan-d=135nm at 32 degrees whenever [ optical-axis tilt-angle J. 
)129] the shape of a film — according to polarization microscope observation, object CPT-85 form a discotheque 
neumatic phase at about 171-211 degrees C. Then, the optical anisotropy ingredient of this invention was obtained by 
laking the metal roller which the film-like object A was contacted on the metal roller heated in skin temperature of 
80 degrees C for 50 seconds from the base material side, and was adjusted to it immediately after that at the skin 
mperature of 20 degrees C contact for 10 seconds. When polarization microscope observation of this sheet was 
irried out, having taken the discotheque pneumatic phase of a mono-domain was observed. Furthermore by 
teasurement of ellipsometry, beta was deltan-d=155nm at 70 degrees whenever [ optical-axis tilt-angle ]. 
)130] the shape of a film — according to polarization microscope observation, the liquid crystal constituent of object 
TP-85 and EGDGE forms a discotheque pneumatic phase at about 109-158 degrees C. Then, the optical anisotropy 
igredient of this invention was obtained by making the metal roller which the film-like object A was contacted on the 



netal roller heated in skin temperature of 1 1 5 degrees C for 30 seconds from the base material side, and was adjusted 
d it immediately after that at the skin temperature of 20 degrees C contact for 10 seconds. When polarization 
aicroscope observation of this sheet v^^arried out, having taken the discotheque ^fcimatic phase of a mono- 
omain was observed. Furthermore by^Rsurement of ellipsometry, beta was deltaMP=120nm at 44 degrees 
whenever [ optical-axis tilt-angle ]. 

0131] Next, a lwt% Michler's-ketone + benzophenone (weight ratio 1:1) is added to each of liquid crystal constituent 
P-38, TP-55, TP-85, and TP-85+EGDGE (weight ratio 4:1) as a photopolymerization initiator. DONIUMU 
Jtrafluoro borate is added, two liquid crystal constituents furthermore excluding TP-38 and TP-55 - lwt% diphenyl - 
Io - With, it dissolved in the methyl ethyl ketone respectively by 10wt(s)% concentration like the approach of the 
ccount of Gokami, the liquid was applied by lOOOrpm by the spin coater, and the thin film of the discotheque liquid 
rystal of non-orientation was made to form. This was set to the film-like object AP, and BP, CP and DP. The 
tructure of the three above-mentioned kinds of photopolymerization initiators is shown below. 
D132] 

Formula 38] 




N{CH 3 >* 




)133] These were respectively heated to the above-mentioned predetermined orientation temperature, the black light 
JVSLmade from ULTRA-VIOLET PRODUCTS- 58 (16W)) was used after 1 minute, and it cooled, after carrying 
Lit optical exposure for 2 minutes. Moreover, the above-mentioned film-like object C which carried out orientation 
as prepared by the same approach as one more sheet, heat-treatment was performed at 160 more degrees C for 4 
duts, and this was made into the film-like object DPH. the above-mentioned film-like objects AP, BP, DP, and DPH - 
after measuring whenever [ each optical-axis tilt-angle / beta ], and deltan-d by ellipsometry, all the film-like objects 
, B, C, AP, BP, DP, and DPH were left at 85 degrees C for 1000 hours, and whenever [ each optical-axis tilt-angle / 
5ta ], and deltan-d were again measured by ellipsometry. The solubility to the methyl ethyl ketone of the film-like 
Dject before whenever [ before and behind compulsive heating of all film-like objects / optical-axis tilt-angle / beta ], 
iltan-d, and compulsive heating is shown in the following table 1 . 
H 34] 
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135] Although phase transition of the film-like object A was carried out to the isotropic liquid above 183 degrees C, 
e optical anisotropy was maintained and it stopped showing liquid crystallinity, i.e., the phase transition by heat, 
'en if it heats the film-like object AP which is the photopolymerization film 10 minutes or more at 250 degrees C. 
oreover, the film-like object which carried out the polymerization to that the liquid crystal constituent monomer of 
is invention can carry out the polymerization of the ability to point out for whether being ** from an upper table in 
e first place, maintaining the orientation in the light and the thermal polymerization process in the temperature after 



rientation and the second is that thermal endurance is improving remarkably. 

Example 3 (performance evaluation as phase contrast film aiming at angle-of-visibilitv expansion of a TN liquid 
rystal display device) 

27-micrometer thickness film (the Fu^ftk, size lOOmmx 100mm) of TAC was uWKs the substrate, the 0.1- 
licrometer gelatin under coat was prepared, denaturation poval was applied as orientation film on it, rubbing of this 
lm was carried out with the rubbing machine, and orientation ability was given. The liquid crystal constituent which 
onstitutes the film-like object CP indicated to Table 1 of an example 1 was used as the 10wt% methyl-ethyl-ketone 
Dlution, this was applied by lOOOrpm by the spin coater, and the non-orientation layer of discotheque liquid crystal 
/as made to form, then, the film-like object be contacted on the metal roller heated, the same approach of 1 15 degrees 
!, i.e., skin temperature, as the film-like object C, for 30 seconds from the base material side, after use the black light 
JVSLmade from ULTRA-VIOLET PRODUCTS- 58 (16W)) and carry out optical exposure for 2 minutes in the 
Dndition, it cooled and the optical anisotropy ingredient of this invention be obtained. Polarization microscope 
bservation of this sheet was carried out, and it checked having taken, the uniaxial orientation, i.e., the discotheque 
aeumatic phase, of a mono-domain, next, the angular dependence of contrast [ in / to a liquid crystal cell / the 
^normality light of liquid crystal, the difference of the rate of usual state optical refraction, and the product of the gap 
ze of a liquid crystal cell equip with the above-mentioned film-like object the TN liquid crystal eel whose angle of 
>rsion is 90 degrees by 480nm, and / 30Hz square wave of 0-5V ] - the product made from the Otsuka electron - it 
Leasured by LCD-5000. The location of contrast 10 was defined as the angle of visibility, and it asked for the vertical 
id horizontal angle of visibility. Moreover, the contrast ratio when seeing from a transverse plane was measured, 
ere, the measured value of only the TN liquid crystal which does not equip with the above-mentioned film at all was 
ritten together. A result is shown in the following table 2. In addition, in drawing 4 , the arrow head expresses the 
irection of rubbing in the phase contrast film, and the direction of rubbing in a liquid crystal cell 
)136] 
Table 2] 
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l 137] In LCD which prepared the optical compensation sheet of this invention, the remarkable improvement of an 

igle-of-visibility property is attained like [ it is ****** and 1 from the upper table. 

•138] 

iffect of the Invention] It is in ** that the optical anisotropy sheet with which the thin film obtained by the approach 
this invention was excellent in thermal endurance with the sheet, and mono-domain nature was superior to the 
>ove example is offered, and the phase contrast film for liquid crystal display components in which a remarkable 
igle-of-visibility improvement is possible can be offered. 
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LAIMS 



7) [Claim(s)] 

^laim 1] The manufacture approach of the thin film which consists of considering as the thin film which heats the 
is applied thin film and has the molecular orientation of optical anisotropy, carrying out a polymerization by 
ibsequently adding light or heat energy, and forming the thin film of optical anisotropy after applying the coating 
juid containing at least one sort of disc-like compounds which have the substituent which can carry out a 
)lymerization by adding light or heat energy on this orientation film of the base material which has the orientation 
Imona front face and drying. 

^laim 2] The manufacture approach of a thin film according to claim 1 that the molecular orientation of this optical 
lisotropy is a discotheque pneumatic liquid crystal layer. 

^laim 3] The manufacture approach of a thin film according to claim 1 that this disc-like compound is a compound 
hich is expressed with the following general formula (1) and has the reactant functional group P at the end of the 
dial side chain, 
eneral formula (1) 

ormula 1] Among a Rn-k-D-(L-P) k type, there is D at the core of a molecule and it expresses the radical of n 
ganic functions which allot a total of n substituents R and substituent - (L-P) to a radial. Respectively k P 
dependency An isocyanate radical, a thio cyanate radical, the amino group, An alkylamino radical, an arylamino 
dical, a sulfhydryl group, a formyl group, An acyl group, a hydroxyl group, a carboxyl group, a sulfonic group, a 
losphoryl group, a halo carbonyl group, A halo sulfonyl group, a halo phosphoryl group, an acryloyl radical, a 
ethacryloyl radical, A crotonyl radical, a vinyloxy radical, an epoxy group, an acetylenic group, a propargyl group, 
• an arenyl radical is expressed, (n-k) R of an individual expresses the functional group which does not contribute to 
•rmation of a polymerization constituent independently respectively, L expresses respectively the radical or chemical 
>nd which connects P and D independently, and n expresses the integer of 3-8, and k expresses the integer ofl-n. 
Uaim 4] The manufacture approach of a thin film according to claim 1 that this disc-like compound is expressed with 
general formula (2), a following general formula (3), or a following general formula (4). 
eneral formula (2) 
ormula 2] 



RO OR 




though six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they are 
utually the same — the inside of it — a piece at least has a substituent PI . Rl 1 and R12 express a hydrogen atom or a 
ethyl group independently respectively, six R13 expresses an alkoxy group independently respectively, a piece at 
ast expresses the alkoxy group containing the above-mentioned substituent PI of them, and R14, R15, and R16 of a 
ibstituent PI express a hydrogen atom or an alkyl group independently respectively, and n expresses 0 or 1. 
eneral formula (3) 
•ormula 3] 
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P2=-0-C-C=C-R aB 



though six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they are 
LUtually the same — the inside of it — a piece at least has a substituent P2. R21 and R22 express a hydrogen atom or a 
lethyl group independently respectively, six R23 expresses an alkoxy group independently respectively, and a piece 
: least expresses the alkoxy group containing the above-mentioned substituent P2 of them, and R24, R25, and R26 of 
substituent P2 express a hydrogen atom or an alkyl group independently respectively, 
eneral formula (4) 
r ormula 4] 
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R 34 R 
1 i 
P3*-C — C-R 38 



though six benzoyloxy radicals combined with a triphenylene ring among a formula may differ even if they are 
utually the same — the inside of it — a piece at least has a substituent P3. R31 and R32 express a hydrogen atom or a 
ethyl group independently respectively, six R33 expresses an alkoxy group independently respectively, and a piece 
least expresses the alkoxy group containing the above-mentioned substituent P3 of them, and R34, R35, and R36 of 
substituent P3 express a hydrogen atom or an alkyl group independently respectively. 
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